Analysis of 36 pedigrees with a positive family history of aminoglycoside antibiotic induced deafness, ascertained in a population of 483 611 in Zhabei District in Shanghai, showed that the susceptibility to antibiotic ototoxicity was transmitted by females exclusively, indicating mitochondrial inheritance. Reanalysis of 18 other published pedigrees confirmed this conclusion.
suggested autosomal dominant inheritance. 6 In 167 AAID cases, 47 cases had at least one family member (including first, second, and third degree) who suffered from AAID, accounting for 28-1% of all AAID cases and 6-2% of all deaf mutes. The prevalence of AAID with a positive family history was 0-0097% (1:10 290). Some of the cases belonged to the same family, so there were 36 pedigrees altogether. A detailed investigation was undertaken in these 36 pedigrees, during which another 61 cases of AAID were discovered. Taken with the 47 probands, there were 108 cases of AAID in 36 pedigrees.
Sex
Of 108 cases, 58 were male and 50 cases were female.
Age of onset Definite age of onset could be ascertained in 90 of the 108 AAID cases (table 1). Most patients had onset before 7 years of age and half the cases occurred before 3 years of age.
Diseases treated with antibiotics
Of the 108 cases, 90 cases could remember the 18 cases (90 0%), with an average of 89-0 days. The difference between the two groups was statistically significant (X2 test, p>001).
Severity of deafness
Of the 108 cases, the severity of deafness could be ascertained in 90 cases, with 57 cases of total or neartotal deafness, 31 cases of severe deafness, and two cases of mild to moderate deafness.
ANALYSIS OF PEDIGREES
Thirty-six pedigrees in the present series can be divided into two groups. history accounted for 14-3% and 18 0% of gentamicin induced deafness and streptomycin induced deafness, respectively,14 as compared with 28 1% in the present series. Two possible interpretations exist for the familial aggregation of AAID. One is that susceptibility to antibiotic ototoxicity exists in some families and the predisposition is inherited. Another interpretation is that as some contagious diseases (such as tuberculosis) can occur in several members of a family and need long term antibiotic treatment, the basis for familial aggregation of AAID is environmental rather than hereditary. In the present series, most cases of AAID were treated for acute, non-specific infections rather than chronic contagious diseases such as tuberculosis, different members of the same family were usually treated for different diseases at different times, and the duration of therapy was definitely shorter in the cases with a positive family history, indicating that the familial aggregation ofAAID could be better explained on a genetic basis.
To our knowledge, 18 pedigrees of familial aggregation of AAID have been published.4A13 Some authors have reported autosomal dominant inheritance.6 9 Transmission could be traced in 15 pedigrees, including 33 patients with affected mothers. All of the fathers were unaffected, except in one family where both the father and mother were affected. In four patients, both parents were unaffected, but could be traced to an affected female ancestor through the female carriers. In 24 patients, no direct transmission could be traced, but other members of the family were affected (such as cousins), and could be traced to a common ancestor through the female carriers (pedigrees 23 to 37, fig 3) . Reanalysis of the 15 pedigrees showed exclusively female transmission, confirming that the susceptibility to antibiotic ototoxicity is inherited through the maternal line. The possibility of X linked inheritance should also be considered. However, both sexes were equally affected and affected males did not transmit the susceptibility to their daughters, nor to their grandsons through an unaffected daughter. So X linked dominant or recessive inheritance can be excluded.
Maternal transmission can be explained by mitochondrial inheritance ('cytoplasmic inheritance' in the old terminology). Mitochondrial DNA has 16 569 base pairs, equivalent to 5523 codons. Most of the mtDNA serves a coding function and contains no intervening sequences and littde in the way of flanking sequences. 5 
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The mtDNA is transmitted exclusively by women. Spermatozoa, which contain hardly any cytoplasm, cannot transmit mtDNA. Human disorders which have been explained by mitochondrial inheritance include Leber's hereditary optic neuropathy, KearnsSayre syndrome, and infantile bilateral striated necrosis.15 [17] [18] [19] [20] Analysis of the sequence of mtDNA indicated that a simple nucleotide change of position 11778 was associated with Leber's hereditary optic neuropathy.'9 Deletion of muscle mtDNA was found in patients with Kearns-Sayre syndrome.20 Chloramphenicol resistance in cultured human cells is determined by the mitochondrial genome. Enucleated resistant cells transmit the character to sensitive cells when fused with them. The precise nucleotide changes in 16S rRNA are known.2' 22 A dose related toxic effect of chloramphenicol occurs presumably in all persons who take enough. An idiosyncratic reaction, which is genetically determined, occurs in about 1 in every 19 000 persons taking the drug. Of three reported instances of familial chloramphenicol toxicity, two involved identical twins and the other involved a man and his sister's daughter, consistent with mitochondrial inheritance.23 24 Given that mitochondrial inheritance is the mode of inheritance of susceptibility to antibiotic ototoxicity, aminoglycoside antibiotic therapy should be avoided in those persons with a family history of ototoxic side effects from the drug (especially the maternal relatives).
Only a few human disorders have been shown to be mitochondrially inherited, all being rare diseases. Susceptibility to antibiotic ototoxicity is quite common, the prevalence of AAID with a positive family history being about 1:10 000 in the present series. Many people have never taken aminoglycoside antibiotics, so the actual prevalence of persons with susceptibility to antibiotic ototoxicity should be much higher. This would provide a wide field for the study of mitochondrial inheritance in man.
